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(54) CONNECTOR AND ELECTRICAL CONNECTION BOX 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently protect another electronic 
device from heat radiation of a control device by connecting the 
control device to an electric current circuit through a first connecting 
member and connecting the control device to a control circuit througha 
second connecting member. 

SOLUTION: An electric field effect transistor(FET) 18 and a heat 
radiating plate 24 are integrally connected to each other in a state 
where a heat radiating part 31a of the FET 18 and the heat radiating 
plate 24 make contact with each other. As an electric current which is 
the same as an electric current flowing in a bus bar circuit flows in the 
FET 18, heat radiation takes place in the FET 18. As the FET 18 is 
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arranged at a position between a bus bar substrate 13 and an electronic circuit substrate 14 in a state of 
being separated from both of the substrates 13, 14 in an electrical connection box and the heat radiating 
plate 24 making contact with a heat radiating part 31a of the FET 18 is in a state of being exposed outside 
of a connector housing 26, heat radiating work of this FET 18 is high, and it is possible to prevent its 
radiated heat from badly influencing upon each of electronic devices on the electronic circuit substrate 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The connector characterized by incorporating at one the 1 st connection member for connecting the control 
device and this control device for controlling the current which flows a current circuit in the above-mentioned current 
circuit, and the 2nd connection member for connecting the above-mentioned control device to the control circuit which 
controls actuation of this device in connector housing. 

[Claim 2] The connector characterized by having formed the radiator in the above-mentioned control device, and 
exposing this radiator to the exterior of the above-mentioned connector housing in a connector according to claim 1 . 
[Claim 3] The connector characterized by having formed the radiator in the above-mentioned control device, and 
having connected with the radiator concerned the radiator material which has bigger surface area than this radiator in 
the connector according to claim 1 , and exposing this radiator material to the exterior of the above-mentioned 
connector housing. 

[Claim 4] The connector characterized by making the cooling component which cools the above-mentioned radiator in 
a connector according to claim 3 by carrying out heat transfer compulsorily towards radiator material from the above- 
mentioned radiator between the radiator of the above-mentioned control device, and the above-mentioned radiator 
material intervene. 

[Claim 5] The connector characterized by including in one the connection member for cooling which connects the 
above-mentioned cooling component to the above-mentioned connector housing in the control circuit of the 2nd circuit 
board of the above in a connector according to claim 4. 

[Claim 6] The connector characterized by the connection member of the above 1 st and the 2nd connection member 
having turned to the opposite direction mutually in a connector according to claim 1 to 5. 

[Claim 7] The connector characterized by making, the separator which consists of an insulating material among two or 
more 1st connection members intervene in a connector according to claim 6. 

[Claim 8] The electric junction box characterized by arranging the above-mentioned control device in the location 
between the 1st circuit board of the above, and the 2nd circuit board while having the 1st circuit board in which the 
current circuit was included, a control device for controlling the current which flows the above-mentioned current 
circuit, and the 2nd circuit board in which the control circuit which controls actuation of this control device was 
included. 

[Claim 9] an electric junction box according to claim 8 — setting ~ the 1st circuit board of the above, and the 2nd 
circuit board — abbreviation, while making it estrange mutually and arranging in the parallel condition The control 
device with which the control terminal connected with two or more energization terminals connected to the current 
circuit of the 1st circuit board of the above in the control circuit of the 2nd circuit board of the above projects in the 
opposite direction mutually The electric junction box with which the above-mentioned energization terminal is 
characterized by arranging among both substrates in the condition that the above-mentioned control terminal turns to 
the circuit board side of the above 2nd toward the circuit board side of the above 1st. 

[Claim 10] The electric junction box characterized by connecting radiator material with larger surface area than this 
radiator with the radiator of the above-mentioned control device in an electric junction box according to claim 8 or 9. 
[Claim 1 1] The electric junction box characterized by connecting the common radiator material prolonged in the 
radiator of these control devices at the 2nd circuit board of the above, and abbreviation parallel in an electric junction 
box according to claim 10 while installing two or more control devices between the 1st circuit board of the above, and 
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the 2nd circuit board. 

[Claim 12] The electric junction box characterized by making the cooling component which cools a radiator in an 
electric junction box according to claim 10 or 1 1 by carrying out heat transfer compulsorily towards radiator material 
from the above-mentioned radiator between the radiator of the above-mentioned control device, and the above- 
mentioned radiator material intervene. 

[Claim 13] The electric junction box characterized by including the cooling control section which controls actuation of 
the above-mentioned cooling component based on the temperature detected by this temperature detection means in the 
2nd circuit board of the above while having a temperature detection means to detect the temperature of the above- 
mentioned control device, or the temperature corresponding to this, in the electric junction box according to claim 12. 
[Claim 14] The 1st circuit board in which the current circuit was included, and the connector according to claim 1 to 7 
into which the control device for controlling the current which flows the above-mentioned current circuit was built, The 
electric junction box characterized by having had the 2nd circuit board in which the control circuit which controls 
actuation of the above-mentioned control device was included, having connected the above-mentioned current circuit to 
the 1 st connection member of the above-mentioned connector, and connecting the above-mentioned control circuit to 
the 2nd connection member of the above-mentioned connector. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the connector and electric junction box which are used for the wire 

harness for automobiles etc. 

[0002] 

[Description of the Prior Art] An example of the circuitry in the conventional electric junction box is shown in drawing 
17 . In drawing, the bus bar substrate (the 1st circuit board) 90 and the electronic- circuitry substrate (the 2nd circuit 
board) 92 are arranged on abbreviation parallel, and the connector 94 is interposed between both the substrates 90 and 
92 comrades. 

[0003] A power circuit etc. is connected to the bus bar circuit (current circuit) included in the bus bar substrate 90 
through the electric wire of figure abbreviation etc., and a comparatively big current is passed by this bus bar circuit in 
it. On the electronic-circuitry substrate 92, FET (field-effect transistor)96, the gate signal input circuit which inputs a 
gate signal (control signal) into the gate terminal of this FET96 are carried. And the energization terminal (a source 
terminal and drain terminal) of the above FET 96 is connected to the above-mentioned bus bar circuit through the flow 
section in the above-mentioned connector 94, and the current which flows the above-mentioned bus bar circuit is 
controlled by the gate signal inputted into this FET96. 

[0004] Thus, although a current equivalent to the current which flows a bus bar circuit is passed between the source 
drains of the above FET 96, this current is remarkably large compared with the current which flows the control circuit 
of the electronic-circuitry substrate 92, and, therefore, the calorific value of FET96 becomes very large compared with 
the electron device mounted on the same electronic- circuitry substrate 92. Then, while carrying out exposing some 
energization terminals on the front face of FET96 etc. that this FET96 should be cooled effectively and forming a 
radiator conventionally, means like the illustration to this radiator to connect the heat sink 98 of a large area 
comparatively are taken. 
[0005] 

[Problem(s) to be Solved by the Invention] With the above-mentioned configuration, since FET96 is directly mounted 
on the circuit board 92, propagation and a possibility of doing a bad influence at actuation of these devices are in other 
electron devices with which the heat released out of FET96 was mounted on the same electronic-circuitry substrate 92. 
[0006] This invention aims at offering the connector and electric junction box which can protect other electron devices 
from heat dissipation of control devices including FET effectively in view of such a situation. 
[0007] 

[Means for Solving the Problem] As above-mentioned The means for solving a technical problem, this invention 
incorporates at one the 1st connection member for connecting the control device and this control device for controlling 
the current which flows a current circuit in the above-mentioned current circuit, and the 2nd connection member for 
connecting the above-mentioned control device to the control circuit which controls actuation of this device in 
connector housing. 

[0008] According to this connector, while connecting that control device to a current circuit through the 1st connection 
member, the current of a current circuit is controllable by this control device, controlling actuation of a control device 
by this control circuit by connecting the above-mentioned control device to a control circuit through the 2nd connection 
member. In this condition, since it is in the location where the above-mentioned control device separated from the 
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above-mentioned control circuit, it prevents telling the heat released out of the control device directly to other electron 
devices on the above-mentioned control board etc. unlike the structure of mounting the above-mentioned control device 
on a control board like before. 

[0009] In this connector, if a radiator is formed in the above-mentioned control device and this radiator is exposed to 
the exterior of the above-mentioned connector housing, heat can be more efficiently radiated in the heat with which a 
control device emits a control device compared with structure conventionally which is mounted on a control board, and 
that fault temperature up can be prevented. 

[0010] Moreover, if the radiator material which has bigger surface area than the radiator of the above-mentioned 
control device is connected with the radiator concerned and this radiator material is exposed to the exterior of the 
above-mentioned connector housing, the heat dissipation operation from this control device will be raised further. 
[001 1] Although the above-mentioned radiator material may be directly contacted to the radiator of the above- 
mentioned control device, if the cooling component which cools a radiator by carrying out heat transfer compulsorily 
towards radiator material from the above-mentioned radiator among these is made to intervene, the heat dissipation 
from a radiator can be promoted further. 

[0012] Furthermore, when the connection member for cooling which connects the above-mentioned cooling component 
to the control circuit of the 2nd circuit board of the above is included in one and the cooling component and the control 
circuit were connected to the above-mentioned connector housing through this connection member for cooling, it was 
also able to be said that actuation of a cooling component was controlled using this control circuit. 
[0013] As for the connection member of the above 1st, and the 2nd connection member, it is desirable that these have 
turned to the opposite direction mutually. Thereby, the activity which connects a control device to the both sides of a 
current circuit and a control circuit becomes easy, and wiring structure also becomes easy. 

[0014] It can avoid more certainly that energization terminals short-circuit by making the separator which consists of 
an insulating material intervene among the above-mentioned energization terminals in that case. 

[0015] Moreover, this invention is the electric junction box which arranged the above-mentioned control device in the 
location between the 1st circuit board of the above, and the 2nd circuit board while being equipped with the 1st circuit 
board in which the current circuit was included, the control device for controlling the current which flows the above- 
mentioned current circuit, and the 2nd circuit board in which the control circuit which controls actuation of this control 
device was included. 

[0016] In this configuration, since the semiconductor device is arranged among both substrates, compared with 
structure, it is easy to radiate heat from a semiconductor device conventionally by which this semiconductor device is 
mounted on the 2nd circuit board, and that fault temperature up is avoided. Moreover, telling the heat released out of 
this semiconductor device directly to the electron device of the 2nd circuit board etc. can also be prevented. And since 
the semiconductor device is originally arranged among both the substrates that are carrying out mutual alienation, it 
does not need to enlarge the whole electric junction box, and connection between a semiconductor device and both 
substrates is also easy for it. 

[0017] especially - the 1st circuit board of the above, and the 2nd circuit board — abbreviation - as the above- 
mentioned semiconductor device, when making it estrange mutually and arranging in the parallel condition If that to 
which the control terminal connected with two or more energization terminals connected to the current circuit of the 1 st 
circuit board of the above in the control circuit of the 2nd circuit board of the above projects in the opposite direction 
mutually is used Connection with the circuit included in each terminal and each substrate of this semiconductor device 
can be simply performed by arranging a semiconductor device among both substrates, where it turned that energization 
terminal to the circuit board side of the above 1st and the above-mentioned control terminal is turned to the circuit 
board side of the above 2nd. 

[001 8] Moreover, if radiator material with larger surface area than this radiator is connected with the radiator of the 
above-mentioned semiconductor device, the heat dissipation operation from this semiconductor device will be raised 
further. 

[0019] Although neither the configuration of this radiator material nor especially arrangement is asked, while installing 
two or more semiconductor devices between the 1st circuit board of the above, and the 2nd circuit board If the common 
radiator material prolonged in the 2nd circuit board of the above and abbreviation parallel is connected with the radiator 
of these semiconductor devices, using effectively the space inserted into both substrates, the radiator material of a large 
area can be introduced without making the whole electric junction box enlarge, and the part heat dissipation operation 
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can be promoted further. Moreover, since heat dissipation of two or more semiconductor devices by common radiator 
material can be promoted, components mark are also reduced compared with the case where radiator material is allotted 
for every semiconductor device. Furthermore, since the above-mentioned radiator material will be in a wrap condition 
from one side about the 2nd circuit board of the above, it also becomes possible to make this radiator material serve a 
double purpose as shielding material of the 2nd circuit board. 

[0020] Although the above-mentioned radiator material may be directly contacted to the radiator of the above- 
mentioned semiconductor device, if the cooling component which cools a radiator by carrying out heat transfer 
compulsorily towards radiator material from the above-mentioned radiator among these is made to intervene, the heat 
dissipation from a radiator can be promoted further. 

[0021] Although un-arranging [ that dew condensation occurs on the front face of this semiconductor device ] may 
arise here when cooling of a semiconductor device is unnecessary (at for example, the time of un-operating), it carries 
out that a cooling component operates etc. and a semiconductor device is supercooled Like a Peltier device, by the 
supply current from the outside etc., when the above-mentioned cooling component is a component in which actuation 
control is possible, while it is equipped with a temperature detection means to detect the temperature of the above- 
mentioned semiconductor device, or the temperature corresponding to this By including the cooling control section 
which controls actuation of the above-mentioned cooling component based on the temperature detected by this 
temperature detection means in the 2nd circuit board of the above, proper temperature control corresponding to the 
actual condition can be performed. 

[0022] Although you may make it arrange the above-mentioned semiconductor device among both substrates 
independently, said each connector is used, i.e., the assembly operation of the whole electric junction box becomes easy 
by connecting the above-mentioned current circuit to the 1 st connection member of this connector, and connecting the 
above-mentioned control circuit to the 2nd connection member of the above-mentioned connector. 
[0023] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is explained based on drawing 1 - 
drawing 7 . 

[0024] The electric junction box 10 shown in drawing 1 is equipped with the lower case 1 1 and the upper case 12. 
Engagement section 1 lb is formed in side-attachment-wall 1 la of a lower case 11, engagement section 12b is formed 
in side-attachment-wall 12a of an upper case 12, and both the cases 1 1 and the connection condition of 12 comrades are 
held by engagement of both engagement section 1 lb and 12b. 

[0025] The bus bar substrate 13 is arranged on the above-mentioned lower case 11. Much tab 13a has started from this 
bus bar substrate 13 to the upper part. A power circuit etc. is connected to the bus bar circuit (current circuit) included 
in this bus bar substrate 13 through the electric wire of figure abbreviation etc., and a comparatively big current is 
passed by this bus bar circuit in it. 

[0026] Rather than the above-mentioned bus bar substrate 13, two or more stanchion 11c which projects up further is 
set up by the periphery section of a lower case 11, and the electronic-circuitry substrate 14 is supported by such 
stanchion 1 lc. namely, this electronic-circuitry substrate 14 — the above-mentioned bus bar substrate 13 and 
abbreviation - it is in an parallel condition and is supported by the location estranged from this bus bar substrate to the 
upper part. Many electron devices 15 are mounted in this electronic-circuitry substrate 14, and the control circuit which 
inputs a gate signal into below-mentioned FET18 with these electron devices 15 is constituted. 

[0027] And the connector 16 as shown in drawing 2 - drawing 6 is interposed between this electronic-circuitry substrate 
14 and the above-mentioned bus bar substrate 13. This connector 16 is equipped with the above FET 18 and the gate 
splicing fitting (2nd connection member) 20 which are a control device, the drain splicing fitting (1st connection 
member) 21 , the source splicing fitting (2nd connection member) 22, and a heat sink 24, and these whole is included in 
the connector housing 26 made of resin by one with mold shaping. 

[0028] The connector housing 26 is prolonged in the periphery section of the electronic-circuitry substrate 14, and 
parallel, and the upper limit section is crooked in the electronic-circuitry substrate 14 side, a part for and this flection - 
the two forks in which the side to the plug of the periphery section of the above-mentioned electronic-circuitry 
substrate 14 is possible — clip section 26a of a ** is formed. 

[0029] The semiconductor chip 28 which is an FET body, a gate terminal (control terminal) 30, the drain terminal 
(energization terminal) 31, and the source terminal (energization terminal) 32 are covered with the housing 34 made of 
resin, and FET18 can be manufactured with mold shaping etc., as shown in drawing 7 (a) - (c). 
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[0030] The above-mentioned gate terminal 30 and the source terminal 32 are joined by the side face ( drawing 7 (b) 
right lateral) of the same side in the above-mentioned semiconductor chip 28, and the above-mentioned drain terminal 
3 1 is connected to the side face of this and the opposite side. The part joined by the above-mentioned side face in this 
drain terminal 3 1 is set to radiator 3 1 a which has an area equivalent to the side face concerned, and this radiator 3 1 a has 
exposed it to the side face of the above-mentioned housing 34. 

[0031] Furthermore, as a description of this FET18, among the three above-mentioned terminals 30-32, only the gate 
terminal 30 was prolonged in the upper part from the above-mentioned semiconductor chip 28, and it has projected 
from the top face of housing 34 to the upper part, and the remaining drain terminal 31 and the remaining source 
terminal 32 were caudad prolonged in abbreviation parallel in the condition of having ranked with right and left 
mutually, and are caudad projected from the inferior surface of tongue of housing 34 in it, respectively. 
[0032] The gate splicing fitting 20 is arranged on the upper part of a connector 16, and the lower limit of this gate 
splicing fitting 20 is connected with the gate terminal of the above FET 1 8. the upper part of this gate splicing fitting 22 
— the side — being crooked — a part for that point — clip section 26a of the above-mentioned connector housing 26 — 
the same — the two forks (namely, the side to a plug is possible for the electronic-circuitry substrate 14) which can 
pinch the periphery section of the above-mentioned electronic-circuitry substrate 14 from the upper and lower sides — 
clip section 20a of a ** is formed, and the conductor which constitutes the control circuit of this electronic-circuitry 
substrate 14 after this clip 20a has pinched the periphery section of the electronic-circuitry substrate 14 — partial 14a 
contacts the above-mentioned clip section 20a, and the above-mentioned control circuit is electrically connected to the 
gate terminal 30 of FET18 through the gate splicing fitting 20. 

[0033] The drain splicing fitting 21 and the source splicing fitting 22 are making mutually the same configuration and 
the configuration which is specifically prolonged up and down and has the engagement section of a female mold to the 
vertical both ends, the lower limit section of the drain terminal 31 of the above FET 18 is inserted in the upper limit 
section of the drain splicing fitting 21, and the lower limit section of the source terminal 32 is inserted in the upper limit 
section of the source terminal 22. 

[0034] The separator 36 which consists of an insulator intervenes between both the splicing fitting 21 and 22 comrades. 
The whole is unified by mold shaping and, as for these splicing fitting 21 and 22 and a separator 36, the insulation of 
both the splicing fitting 21 and 22 comrades is secured by mediation of this separator 36. And these tab 13a is 
connected to the above-mentioned drain terminal 31 and the source terminal 32 according to an individual through each 
splicing fitting 21 and 22 by inserting suitable tab 13a in the above-mentioned bus bar substrate 13 in the lower limit 
section of both the splicing fitting 21 and 22 from a lower part. That is, FET18 is incorporated all over a bus bar circuit. 

[0035] A heat sink 24 is fabricated with the ingredient excellent in conductivity, such as aluminum, and has the 
configuration prolonged at a horizontal to the dimension of the connector housing 26 and an abbreviation EQC. And 
after the front face of this heat sink 24 has been exposed to the lateral surface (the side face of the electronic-circuitry 
substrate 14 and the opposite side; drawing 2 right lateral) of the connector housing 26, this heat sink 24 is also 
included in the connector housing 26. Protruding line 24a of a large number prolonged horizontally is formed in the 
front face of this heat sink 24, and, thereby, the heat sinking plane product of a heat sink 24 is increased. 
[0036] Crevice 24b is formed in the medial surface of this heat sink 24, and by inserting in this crevice 24b one flank 
(flank of the side which radiator 31 of drain terminal 31a a has specifically exposed) of the housing 34 of FET18, after 
radiator 31a of FET18 and a heat sink 24 have contacted, these FET18 and a heat sink 24 are combined with one. 
[0037] Next, an operation of this electric junction box 10 is explained. 

[0038] There are some bus bar circuits which were included in the bus bar substrate 13 and into which a comparatively 
big current is inputted through the electric wire of figure abbreviation etc. The middle, the comparatively big current 
passed in this circuit flows in order of source terminal 32 -> semiconductor chip 28 -> drain terminal 31 -> drain 
splicing fitting 21 -> tab 13a of tab 13a-> source splicing fitting 22 ->FET18 shown in drawing 2 - drawing 6 , and is 
outputted from a bus bar circuit. On the other hand, a gate signal is inputted into the gate terminal 30 of the above FET 
18 through the gate splicing fitting 20 from the control circuit included in the electronic-circuitry substrate 14, and the 
amount of energization between the source-drains in the above FET 1 8 is controlled by this gate signal. 
[0039] Thus, since a current equivalent to the current which flows a bus bar circuit flows to FET1 8, generation of heat 
takes place to FET18. Since FET18 was conventionally mounted on the electronic-circuitry substrate 14 with other 
electron devices here, Although sufficient heat dissipation operation had a possibility that the heat which is hard to be 
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obtained and this FET1 8 emits might get across to other electron devices, and might have a bad influence also on the 
engine performance of these electron devices even if it connected the heat sink etc. with this FET18 With the electric 
junction box 10 shown in drawing 1 - drawing 7 , after FET1 8 has separated from the both sides of the bus bar 
substrate 13 and the electronic-circuitry substrate 14, it is allotted to the location between both the substrates 13 and 14 
comrades. Since the heat sink 24 in contact with radiator 31a of FET18 is in the condition of having exposed to the way 
outside the connector housing 26, a heat dissipation operation of this FET1 8 is high, and it can prevent that released 
heat having a bad influence on each electron device on the electronic-circuitry substrate 14. And since both the 
substrates 13 and 14 are arranged in the condition of having estranged mutually from the first, although FET18 is 
arranged among these, it is not necessary to enlarge especially the electric junction box 10. 

[0040] The gestalt of the 2nd operation is shown in drawing 8 . Although the heat sink 24 which turned radiator 31a of 
FET18 to the lateral surface of a connector 16, and was connected with this radiator 3 1 a is exposed to the above- 
mentioned lateral surface with the gestalt of said 1st operation, with the gestalt of this 2nd operation, the above- 
mentioned radiator 31a was turned to the medial surface of a connector 16, and the heat sink 24 connected with this 
heat sink 31a is turned to the above-mentioned medial surface. 

[0041] Thus, what is necessary is to have not asked concrete arrangement of the radiator material of heat sink 24 grade, 
but just to fully have exposed it from the connector housing 26 in this invention. 

[0042] The gestalt of the 3rd operation is shown in drawing 9 . Here, the both ends of the electronic-circuitry substrate 
14 are connected with the bus bar substrate 13 through the connector 16. That is, two connectors 16 are arranged in the 
condition of carrying out phase opposite, between the electronic-circuitry substrate 14 and the bus bar substrate 13. 
And radiator 31a of FET18 included in each connector 16 is directly exposed to the field (medial surface) which 
counters mutually in each connector 16, and the single heat sink 38 is connected with it at these radiator 31a. namely, 
this heat sink 38 — between the bus bar substrate 13 and the electronic-circuitry substrates 14 — these and abbreviation - 
- it is allotted in the parallel condition and intervenes among radiator 31a of both the connectors 16. moreover — the 
inferior surface of tongue of this heat sink 38 — many — fin of several sheets 38a is formed and, thereby, the increment 
in a heat sinking plane product is achieved. 

[0043] According to such a configuration, in addition to the effectiveness acquired with the gestalt of said the 1st and 
2nd operation, the following effectiveness can be acquired. 

[0044] ** The heat sink 38 of a large area can be arranged by using effectively the space inserted into the bus bar 
substrate 1 3 and the electronic-circuitry substrate 1 4, without enlarging the electric junction box 1 0 whole. Therefore, 
though it is compact structure, the outstanding heat dissipation operation can be acquired. 
[0045] ** By the common heat sink 38, the heat dissipation from FET18 in two or more connectors 16 can be 
promoted, and components mark can be reduced. 

[0046] ** By the metal heat sink 38, since the inferior surface of tongue of the electronic-circuitry substrate 14 can be 
mostly covered over the whole region, this heat sink 38 can be made to serve a double purpose as shielding material, 
and, thereby, can protect the electronic-circuitry substrate 14 from an electromagnetic wave effectively. Furthermore, a 
shielding effect will become thoroughgoing, if a metal plate is arranged also on said upper case 12 and the electronic- 
circuitry substrate 14 is covered with a metal plate also from the upper part. 
[0047] Next, the gestalt of the 4th operation is explained based on drawing 10 - drawing 12 . 

[0048] With the gestalt of this operation, Peltier device (cooling component) 40 is interposed between radiator 31a of 
FET18, and a heat sink 24 in the connector 16 shown with the gestalt of said 1st operation. This Peltier device 40 is 
equipped with the terminal of a pair, and in connection with a current being passed among these terminals, it is a degree 
corresponding to the magnitude of this current, and it is constituted so that heat transfer may be made to start in the 
direction which goes to a heat sink 24 from above-mentioned radiator 31a compulsorily. 

[0049] On the other hand, the temperature sensor (temperature detection means) 42 as shown in drawing 12 is built into 
said FET18. This temperature sensor 42 consists of a thermocouple etc., and it is constituted so that the electrical signal 
equivalent to the exoergic temperature of FET1 8 may be outputted. 

[0050] As shown in drawing 1 1 , the splicing fitting 50A and 50B for cooling (connection member for cooling) and the 
splicing fitting 52 for detection (connection member for detection) of a pair of a configuration (namely, configuration 
which has the clip section whose electronic-circuitry substrate 14 is pinched) equivalent to this gate splicing fitting 20 
are built into the upper part of a connector 16 in the condition of standing in a line at a level with said gate splicing 
fitting 20. Each terminal of said Peltier device 40 is connected to each splicing fitting 50A and SOB for cooling through 
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wiring in a connector of figure abbreviation, and the output terminal of the above-mentioned temperature sensor 42 is 
connected to the splicing fitting 52 for detection. And the above-mentioned gate terminal 30, the both-ends child of 
Peltier device 40, and the output terminal of a temperature sensor 42 are connected concurrently to the control circuit 
included in this electronic-circuitry substrate 14 by inserting the periphery section proper place of the electronic- 
circuitry substrate 14 in the clip section of each above-mentioned splicing fitting 20, 50A, 50B, and 52 at coincidence. 
[0051] The control circuit included in the above-mentioned electronic-circuitry substrate 14 is equipped with the 
temperature data analysis section 44 and the current controller 46 as shown in drawing 12 besides the above-mentioned 
gate signal generating section, and the warning command section 48. 

[0052] The temperature data analysis section 44 is constituted so that the temperature data inputted from a temperature 
sensor 42 are analyzed, the control signal corresponding to the temperature may be outputted to the current controller 
46 when detection temperature is beyond the 1st decision value, and a warning control signal may be outputted at the 
warning command section 48 in beyond the 2nd decision value with detection temperature higher than the 1st decision 
value of the above. 

[0053] The current controller 46 passes the current corresponding to this control signal among the both-ends children of 
Peltier device 40, when a control signal is inputted from the above-mentioned temperature data analysis section 44. 
That is, this current controller 46 is constituted so that such a big current that that temperature is high when the above- 
mentioned detection temperature is more than fixed may be passed among the both-ends children of Peltier device 40. 
Moreover, when a control signal is inputted from the above-mentioned temperature data analysis section 44, the 
warning command section 48 outputs a command signal to the warning means of the figure abbreviation prepared in 
the electric junction box exterior, and it is constituted so that it may be made to warn. 

[0054] If generation of heat of FET18 becomes remarkable, since according to such a configuration between the both- 
ends children of Peltier device 40 will energize, Peltier device 40 will operate and the compulsory heat transfer from 
FET1 8 to a heat sink 40 will be caused, the heat dissipation to the open air which leads a heat sink 24 from FET1 8 by 
this is promoted, and the extremes-of-temperature rise of FET18 is avoided, moreover, since actuation of Peltier device 
40 is suspended when the temperature of FET1 8 is comparatively low, it is based on the supercooling of FET1 8 — 
being also inconvenient (for example, generating of dew condensation) — it can protect. 

[0055] In addition, you may make it the temperature set as the object of detection detect not only exoergic temperature 
of the above own [ FET18 ] but its ambient temperature, and the temperature of the gate splicing fitting 20 in the gestalt 
of this operation. Moreover, the temperature of the elevated-temperature side face ( drawing 1 1 drawing 10 and left 
lateral) of Peltier device 40 is detected, and if energization of Peltier device 40 is stopped when this temperature rises 
too much, failure of Peltier device 40 self can also be prevented. 

[0056] Moreover, you may make it make Peltier device 40 intervene, respectively between both the connectors 16 
shown with the gestalt of said 3rd operation, and the both ends of a heat sink 38, as the connector 16 which can 
introduce this Peltier device 40 is not restricted to what was shown in the gestalt of said 1st operation, for example, is 
shown in drawing 13 as a gestalt of the 5th operation. 

[0057] The gestalt of the 6th operation is shown in drawing 14 (a) and (b). With the gestalt of this operation, although 
said each operation gestalt showed what used the connector 16 incorporating this for connection within an electric 
junction box, using FET as a control device, while using the connector 16 which incorporated IPS (Intelligent Power 
Switch) as a control device, there is nothing in an electric junction box then, direct continuation of this connector 16 is 
carried out to a power source and a load, and it is made to perform that flow control. 

[0058] Above IPS has the power section 60 and the intelligent section 62. In the power section 60, the switching 
element which consists of FET etc., an internal electrical power source, a thermo-sensitive device, etc. are incorporated. 
The intelligent section 62 consisted of logical circuits etc., and is equipped with the function to judge the existence of 
abnormalities based on detecting signals, such as the above-mentioned thermo-sensitive device, the function to perform 
on-off control of the above-mentioned switching element based on the command inputted from an external control 
circuit, etc. 

[0059] A grounding terminal 63, the input terminal 64 into which the above-mentioned command is inputted, and the 
diagnostic-output terminal 65 for outputting an abnormality diagnostic signal to the above-mentioned control circuit are 
formed in the intelligent section 62, and these terminals are equipped with splicing fitting 68. On the other hand, a 
power supply terminal 67 and an output terminal 66 are formed in the above-mentioned power section 60, a power 
supply terminal 67 is equipped with splicing fitting 77, and the output terminal 66 is equipped with splicing fitting 76. 
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And mold shaping of the connector housing 70 is carried out on the outside that these whole should be unified, and the 
connector 16 is constituted. While the above-mentioned input terminal 64 and the diagnostic-output terminal 65 are 
connected to the above-mentioned control circuit through splicing fitting (2nd connection member) 68, respectively A 
power supply terminal 67 is connected to a power source through splicing fitting (1st connection member) 77, and the 
output terminal 66 is connected to the load through splicing fitting (1st connection member) 76. 
[0060] Even if it uses such a connector 16, energization between power-source-loads can be turned on and off by 
actuation of IPS which is a control device, and actuation of this IPS can be controlled by the control circuit. And 
efficient heat dissipation can be performed by making IPS estrange from this control circuit by being able to protect the 
circuit element of a control circuit and exposing the power supply terminal 67 of Above IPS on the external surface of 
the connector housing 70. Furthermore, the heat dissipation effectiveness can be heightened by introducing a heat sink 
and a suitable cooling component like the above. 

[0061] Moreover, when Above IPS builds in two or more switching elements (i.e., as shown in drawing 15 (a) and (b) 
as a gestalt of the 7th operation, also when it has two or more input terminals 64 and output terminals 66), the 
connector 16 with which the whole was united like the gestalt of implementation of said 6th operation can be 
constituted. 

[0062] In addition, you may make it the connector of this invention connect the 1st [ as shown in said drawing 2 , not 
only when carrying out direct continuation to the bus bar substrate 13 and the electronic-circuitry substrate 14, but ] 
connection member to a current circuit through an electric wire, and may make it connect the 2nd connection member 
to a control circuit through an electric wire. For example, you may make it connect to splicing fitting 68 and splicing 
fitting 76 and 77 the cable terminal and connector which were prepared in the terminal of the above-mentioned electric 
wire in the case of the connector 16 shown in drawing 14 (a) and (b). 

[0063] Thus, since the arrangement location of a connector can be freely set to the structure which connected the 
connector of this invention to the current circuit and the control circuit through the electric wire, respectively, when 
heat dissipation of the electron device inserted especially in the interior of a connector is remarkable, the advantage 
which can prevent the thermal run away of the above-mentioned electron device is acquired by installing only a part for 
a connector area in the location where environmental temperature is low. 

[0064] On the other hand, if the wiring gestalt which carries out direct continuation of the 1 st connection member of 
the connector of this invention to the load or power supply terminal, and connects the 2nd connection member of the 
connector of this invention to a current circuit side through an electric wire at a control circuit side is taken It is 
possible to be able to carry out [ shortest ]-izing of the path for which it flows, the path, i.e., the high current, between a 
current circuit and the connector of this invention, to abolish the need of arranging the large diameter electric wire for 
high currents on this path, and to reduce cost remarkably, making a current circuit estrange greatly from the above- 
mentioned control circuit comparatively weak with heat. Moreover, the noise which comes out of the above-mentioned 
high current path can be prevented using the minimum cutoff ingredient. 

[0065] Moreover, conversely, to a current circuit, the 1st connection member of the connector of this invention is 
connected through an electric wire, and when it can be made to carry out to the connector for substrates of the circuit 
board in which the control circuit was included etc. direct continuation of the 2nd connection member, the advantage 
which can combine the connector of this invention with the above-mentioned connector for substrates etc. easily is 
acquired, making a control circuit and a current circuit estrange greatly. Moreover, since a high current does not flow 
the above-mentioned circuit board top, the temperature rise of the substrate concerned and generating of a radiation 
noise can be prevented, and the advantage which can prevent malfunction of the control circuit included in this 
substrate is acquired. 

[0066] Although various methods of manufacturing a connector 16 in this invention are considered, the example is 
shown in drawmgJ6 (a) - (c). 

[0067] First, as shown in drawing 16 (a), while manufacturing what equipped the power section 60 of IPS with the 
power supply terminal 67 and the output terminal 66, as shown in this drawing (b), mold shaping of the connector 
housing 72 with which the splicing fitting 73 for grounding terminals, the splicing fitting 74 for diagnostic-output 
terminals, and the splicing fitting 75 for input terminals were fixed is carried out, and what was shown by said drawing 
16 (a) is fixed to crevice 72a formed in this connector housing 72. next, it is shown in this drawing (c) — as ~ each 
terminal of the power section 60 — each above-mentioned splicing fitting 73, 74, and 75 — a wire 78 — minding -- 
connecting (that is, it connecting by wirebonding etc.) — a power supply terminal 67 and an output terminal 66 are 
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equipped with splicing fitting 77 and 76, respectively. And a connector can be completed by covering a connection part 
with the above-mentioned wire 78 by resin mold etc. at least, and putting a lid on the connector housing 72 from a top 
if needed. 

[0068] This invention can also take the following gestalten as an example besides the gestalt of the above-mentioned 
operation. 

[0069] (1) In the gestalt of said 1st operation etc., it is also possible to interpose between both the substrates 13 and 14 
comrades in the condition of having omitted the connector housing 26 and having made the full exposure of FET18 
carrying out outside. The heat dissipation effectiveness can be promoted by connecting the radiator material of heat 
sink 24 grade with the radiator of FET18 also in this case, or making Peltier device 40 intervene between this radiator 
material and FET18. However, like said each operation gestalt, if the above FET 18 is unified as a single connector 16 
with each splicing fitting 20-22, the advantage which can carry out [ easy ]-izing of the assembly operation of the 
electric junction box 10 whole will be acquired. 

[0070] (2) In addition to this, the control device in this invention can apply IGBT (Insulated Gate Bipolar Transistor), 
BPT (Bipolar Transistor), various regulators, a power module, etc. not only in the above [ FET or IPS ] 18. However, if 
the control device with which a control terminal (the example of drawing gate terminal 30) and an energization 
terminal (the example of drawing the drain terminal 31 and the source terminal 32) project in an opposite side mutually 
is used as shown in said each operation gestalt The advantage which can simplify connection structure is acquired by 
interposing this control device between both the substrates 13 and 14 in the condition that the above-mentioned 
energization terminal turns to the above-mentioned bus bar substrate 13 side (the example of drawing under), and a 
control terminal turns to the electronic-circuitry substrate 14 side (above). 

[0071] (3) The 1st circuit board in this invention can apply the various circuit boards by which the conductor was built 

into the substrate which consists not only of the above bus bar substrates 13 but of an insulating material. 

[0072] 

[Effect of the Invention] A control device for this invention to control the current which flows a current circuit as 
mentioned above, The 1st connection member for connecting this control device to the above-mentioned current 
circuit, Since it is the connector which incorporated at one the 2nd connection member for connecting the above- 
mentioned control device to the control circuit which controls actuation of this device in connector housing It is 
effective in the ability to protect other electron devices which constitute the above-mentioned control circuit from heat 
dissipation of a control device, controlling the current in a current circuit by connecting this connector to the above- 
mentioned current circuit and a control circuit. 

[0073] And by forming a radiator in the control device of this connector, and exposing this radiator to the exterior of 
the above-mentioned connector housing, the heat which a control device emits can be radiated efficiently and the 
effectiveness that that fault temperature up can be prevented is acquired. 

[0074] Moreover, the heat dissipation effectiveness can be made still more remarkable by connecting with the radiator 
concerned the radiator material which has bigger surface area than the radiator of the above-mentioned control device, 
and exposing this radiator material to the exterior of the above-mentioned connector housing. 

[0075] Furthermore, according to the thing between which the cooling component which cools a radiator by carrying 
out heat transfer compulsorily towards radiator material from the above-mentioned radiator between the above- 
mentioned radiator material and a radiator was made to be placed, the effectiveness that the heat dissipation from a 
radiator can be promoted positively is acquired. 

[0076] Furthermore, the effectiveness which can control actuation of a cooling component using this control circuit is 
acquired by connecting a cooling component and a control circuit to the above-mentioned connector housing through 
this connection member for cooling according to what included in one the connection member for cooling which 
connects the above-mentioned cooling component to the control circuit of the 2nd circuit board of the above. 
[0077] Moreover, according to that the connection member of the above 1st and the 2nd connection member have 
turned [ that ] to the opposite direction mutually, the activity which connects a control device to the both sides of a 
current circuit and a control circuit is done easy, and the effectiveness which can also simplify wiring structure is 
acquired. 

[0078] Furthermore, the effectiveness which can be avoided more certainly is acquired [ that energization terminals 
short-circuit and ] by making the separator which consists of an insulating material intervene among the above- 
mentioned energization terminals. 
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[0079] Moreover, while this invention is equipped with the 1st circuit board in which the current circuit was included, 
the control device for controlling the current which flows the above-mentioned current circuit, and the 2nd circuit board 
in which the control circuit which controls actuation of this control device was included Since it is the electric junction 
box which arranged the above-mentioned control device in the location between the 1st circuit board of the above, and 
the 2nd circuit board While promoting heat dissipation of a control device and being able to secure that good actuation 
compared with structure conventionally by which this control device is mounted on the 2nd circuit board, it is effective 
in the ability to prevent that the heat released out of this control device has a bad influence on the electron device of the 
2nd circuit board etc. Moreover, although a control device is arranged on the location between both substrates, it is not 
necessary to enlarge the whole electric junction box specially, and the above-mentioned effectiveness is acquired with 
compact structure, and-izing also of the connection between a control device and both substrates can be carried out 
[ easy ]. 

[0080] especially — the 1st circuit board of the above, and the 2nd circuit board — abbreviation — as the above- 
mentioned control device, when making it estrange mutually and arranging in the parallel condition If that to which the 
control terminal connected with two or more energization terminals connected to the current circuit of the 1 st circuit 
board of the above in the control circuit of the 2nd circuit board of the above projects in the opposite direction mutually 
is used The effectiveness which can simplify connection with the circuit included in each terminal and each substrate of 
this control device is acquired by arranging a control device among both substrates, where it turned that energization 
terminal to the circuit board side of the above 1 st and the above-mentioned control terminal is turned to the circuit 
board side of the above 2nd. 

[0081] Moreover, if radiator material with larger surface area than this radiator is connected with the radiator of the 
above-mentioned control device, the effectiveness which can promote the heat dissipation from this control device 
further will be acquired. 

[0082] While installing two or more control devices between the 1st circuit board of the above, and the 2nd circuit 
board According to what connected with the radiator of these control device the common radiator material prolonged in 
the 2nd circuit board of the above, and abbreviation parallel While being able to introduce the radiator material of a 
large area, without making the whole electric junction box enlarge and being able to promote the part heat dissipation 
operation further, using effectively the space inserted into both substrates, the effectiveness which can also reduce 
components mark is acquired. Furthermore, since the above-mentioned radiator material will be in a wrap condition 
from one side about the 2nd circuit board of the above, the effectiveness that the control circuit in the 2nd circuit board 
can be effectively protected from an electromagnetic wave is also acquired by making this radiator material serve a 
double purpose as shielding material of the 2nd circuit board. 

[0083] If a cooling component is made to intervene between the above-mentioned radiator material and the radiator of 
the above-mentioned control device and it is made to carry out heat transfer compulsorily towards radiator material 
from the above-mentioned radiator, the heat dissipation from a radiator will be promoted further and the effectiveness 
that the fault temperature up of a control device can be prevented still more certainly will be acquired. 
[0084] Furthermore, if the cooling control section which controls actuation of the above-mentioned cooling component 
based on the temperature detected by this temperature detection means is included in the 2nd circuit board of the above 
while having a temperature detection means to detect the temperature of the above-mentioned control device, or the 
temperature corresponding to this, the effectiveness which can perform proper temperature control which balanced the 
actual condition, using this control circuit effectively will be acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the whole electric junction box structure in the gestalt of 
operation of the 1st of this invention. 

[Drawin g 2] a part of connector prepared in the above-mentioned electric junction box — it is a cross-section side 
elevation. 

[Drawing 3] It is the front view of the above-mentioned connector. 
[Drawing 4] It is the A-A line sectional view of drawing 3 . 

[Drawing 5] It is the decomposition perspective view of each part article incorporated in connector housing of the 
above-mentioned connector. 

[ Draw ing 6] It is the assembly perspective view of each part article incorporated in connector housing of the above- 
mentioned connector. 

[Drawing 7] The side elevation of this FET and (c of the rear view of FET where (a) is included in the above- 
mentioned connector, and (b)) are the front views of this FET. 

[Drawing 8] a part of connector of the electric junction box in the gestalt of operation of the 2nd of this invention — it is 
a cross-section side elevation. 

[Drawing 9] It is the side elevation showing the important section of the electric junction box in the gestalt of operation 
of the 3rd of this invention. 

[Drawing 10] a part of connector of the electric junction box in the gestalt of operation of the 4th of this invention ~ it 
is a cross-section side elevation. 

[Drawing 1 1] It is the top view of the connector of drawing 1 0 . 

[Drawing 12] It is the block diagram showing the functional configuration of the control circuit included in an 
electronic-circuitry substrate in the gestalt of said 4th operation. 

[Drawing 13] It is the side elevation showing the important section of the electric junction box in the gestalt of 
operation of the 5th of this invention. 

[Drawing 14] The top view of a connector [ in / in (a) / the gestalt of operation of the 6th of this invention ] and (b) are 
the bottom views of this connector. 

[Drawing 15] The top view of a connector [ in / in (a) / the gestalt of operation of the 7th of this invention ] and (b) are 
the bottom views of this connector. 

[Drawing 16] (a) - (c) shows an example of the production process of the connector of this invention — it is a cross- 
section perspective view a part. 

[Drawing 1 7] It is the perspective view showing an example of the internal structure of the conventional electric 
junction box. 
[Description of Notations] 
1 0 Electric Junction Box 

13 Bus Bar Substrate (1st Circuit Board) 

14 Electronic-Circuitry Substrate (2nd Circuit Board) 
1 6 Connector 

1 8 FET (Control Device) 

20 Gate Splicing Fitting (2nd Connection Member) 
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21 Drain Splicing Fitting (1st Connection Member) 

22 Source Splicing Fitting (1st Connection Member) 
24 38 Heat sink (radiator material) 

26, 70, 72 Connector housing 

28 Semiconductor Chip (FET Body) 

30 Gate Terminal (Control Terminal) 

3 1 Drain Terminal (Energization Terminal) 
3*2 Source Terminal (Energization Terminal) 
36 Separator 

40 Peltier Device (Cooling Component) 

42 Temperature Sensor (Temperature Detection Means) 

44 Temperature Data Analysis Section (Cooling Control Section is Constituted) 

46 Current Controller (Cooling Control Section is Constituted) 

5 OA, 5 0B Splicing fitting for cooling (connection member for cooling) 

60 Body Chip 68 (Control Device is Constituted) <BR> Splicing Fitting (2nd Connection Member) 
76 77 Splicing fitting (1st connection member) 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 1 1] 
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